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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] An adhesives constituent for joining at least two kinds of different-species members 
which consists of matter and brazing solder material of the shape of a particle to which thermal 
stress is reduced. 

[Claim 2] A constituent whose matter of the shape of this particle it is the brazing solder material 
whose base metal of this brazing solder material is Au, Ag, Cu, Pd, aluminum, or nickel in a 
constituent according to claim 1 , and is a ceramic particle, a cermet particle, or a low expansion 
metal particle. 

[Claim 3] A constituent the front face of whose is the ceramic particle by which matter of the shape 
of this particle was covered with plating or a spatter with a metal in a constituent according to 
claim 1 or 2. 

[Claim 4] two or more kinds of different-species members which differ in the thermal stress 
mutually - this — a compound member which becomes any 1 term of claims 1-3 which have joined 
mutually two or more kinds of different-species members from a constituent of a publication. 
[Claim 5] this — a compound member according to claim 4 whose at least one of two or more kinds 
of the different-species members is a member made from a ceramic. 
[Claim 6] this — a compound member according to claim 4 or 5 two or more kinds of whose 
different-species members are the combination of a metal member and a member made from a 
ceramic. 

[Ciaim 7] A compound member given in any 1 term of claims 4-6 these whose compound 
members are members for gas separation. 

[Claim 8] sufficient gap to join mutually two or more kinds of different-species members which 
differ in the thermal stress is kept, and it arranges face to face mutually - making - a constituent 
given in this gap at any 1 term of claims 1-3 -- slushing — subsequently -- cooling - this — a 
method of joining two or more kinds of different-species members, and manufacturing a 
compound member. 

[Claim 9] A way according to claim 8 this compound member consists of a member made from a 
ceramic, and a metal member. 

[Claim 10] brazing solder material of the specified quantity which kept sufficient gap to join 
mutually two or more kinds of different-species members which differ in the thermal stress, was 
arranged face to face mutually, filled up this gap with a ceramic or a cermet particle of the 
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specified quantity, and was succeedingly changed into a melting condition — slushing — 
subsequently — cooling — this — a method of joining two or more kinds of different-species 
members, and manufacturing a compound member. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to utilization of the adhesives 
constituent with which residual stress was reduced remarkably, and this constituent. Furthermore, 
it is related with the compound member joined to joining two or more sorts of members from which 
coefficient of thermal expansion differs remarkably mutually in detail, maintaining high airtightness 
using the usable adhesives constituent and this adhesives constituent, and the method of 
manufacturing a compound member using this adhesives constituent. 
[0002] 

[Description of the Prior Art] Different-species members and when one member has a brittle 
property to thermal stress especially Problems, such as damaging, while the compound member 
which is the zygote of the different-species members which the crack arose near the cementation 
interface, and it becomes impossible to have held desired bonding strength, and were produced in 
this way during the cooling actuation after the cementation especially in an elevated temperature 
uses it, the cementation process of these different-species members and, and causing accident, 
arise, or The crack arose in the member weak to thermal stress, and since it becomes impossible 
to hold the high airtightness as a compound member and cannot but stop disposing as a defective 
at the time of manufacture, inconvenience, like such a compound member serves as high cost as 
a whole as a result has arisen. For example, although there is a method of using wax material in 
cementation to the member made from a ceramic and metal member which are the example of 
cementation of different-species members The front face of the plane of composition of the 
member made from a ceramic in order to secure **** of the member made from a ceramic, and 
wax material In this case, a metal, For example, after plating with metals, such as nickel, both 
members are set, and a suitable gap is opposed and is arranged, wax material is slushed into this 
gap and the method to which it is made to join is usually adopted. However, this method is not 
enough to reduce thermal stress, and since a crack is often formed in the brittle member side 
made from a ceramic to thermal stress and various engine performance, such as not only bond 
strength but airtightness demanded as a compound member, is affected, it is not desirable. 
Moreover, the method of using the elasticity metal which can ease stress as medium material etc. 
is adopted by being rich in reactivity with the method and ceramic which are used as medium 
material, and deforming plastically a metal with a low coefficient of thermal expansion as a method 
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of easing thermal stress, in the case of cementation. However, each of such technology also has 
merits and demerits, and cannot necessarily be said to be the high technology of versatility. 
Moreover, although there is a high voltage solid-state-welding method as technology under current 
development, the actual condition is that there is still an unsolved technical problem in putting in 
practical use, therefore bond strength sufficient by this method has not come out. On the other 
hand, as cored solder, use it for fixing with a semiconductor chip and a substrate, and although 
what mixed the powder object which consists of construction material with the melting point higher 
than solder is indicated by JP,6-126479,A This cored solder by making only the center section of 
the solder main part fill up with the powder object which consists of construction material with the 
melting point higher than solder Although it aims at canceling poor solder **** resulting from the 
powder object which exists also in the front face which the conventional cored solder has, and 
making the bonding strength in a cementation interface increase if it puts in another way However, 
this cored solder is not effective in lowering of thermal stress, therefore reinforcement to thermal 
stress cannot use it for cementation of remarkably different different-species members. 
[0003] 

[Problem(s) to be Solved by the Invention] The lowering phenomenon of the bonding strength near 
[ while this invention holds moderate bond strength for different-species members ] the 
cementation interface by the thermal stress between the cooling actuation after the cementation in 
an elevated temperature, Let the method of manufacturing the compound member joined using 
the glue constituent between two or more sorts of different-species members which do not have 
generating of the crack under cooling actuation by the weak member to thermal stress, and this 
adhesives constituent, and the compound member using this adhesives constituent be an offer 
plug. 
[0004] 

[Means for Solving the Problem] As a result of examining many things in view of the above actual 
condition, this invention person etc. has little constraint by a class, a configuration, etc. of joint 
material, that a cementation configuration also uses brazing solder material with much room of 
selection as the base, and by adding matter of the shape of a particle which reduces thermal 
stress to this brazing solder material, finds out that the above-mentioned object can be attained 
and completes the invention in this application. 
[0005] 

[Embodiment of the Invention] The adhesives constituent concerning this invention usable to 
cementation of two or more sorts of different-species members can be manufactured by adding 
the matter of the shape of a particle which reduces thermal stress to brazing solder material. If it 
can be used for joining the members made from a ceramic, metal members, or the different- 
species members from which the various properties containing the thermal stress called the 
member made from a ceramic and metal member differ as brazing solder material, it can be used 
regardless of the class. The versatility brazing solder material which used as the base metals 
which used noble metals, such as Au, Ag, Cu, and Pd, as the base, such as a thing, and 
aluminum, nickel, as brazing solder material used for the adhesives constituent concerning this 
invention is mentioned. Of course, what is necessary is just to choose a more suitable thing by 
relation with the property of the member to join. Especially when either of the members to join is a 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 3/1/2004 



Page 3 of 5 

member made from a ceramic, and it is the ceramic member of porosity nature, the brazing solder 
material which used the noble-metals element, for example, Au, Ag, Cu, etc., as the base is used 
suitably. As such brazing solder material, Ag-Cu-Ti system brazing solder material, Ag-Cu system 
brazing solder material, etc. are mentioned. Especially, BAg-8 (a fusing point: 780 degrees C) 
which is the brazing solder material of the silver solder system containing 27% of Cu is used 
suitably. As matter of the shape of a particle to which thermal stress is reduced, the particle made 
from a ceramic, the cermet particle which is the composite material of a ceramic and a metal, a 
low thermal-expansion nature metal particle, etc. are used suitably. As a ceramic particle, 
particles, such as silicon nitride, alumimium nitride, an alumina, and silicon carbide, are 
mentioned. As a cermet particle, the particle of nickel-aluminum 203 and Cu-aluminum203 grade 
is mentioned. The particle of metals, such as molybdenum with a coefficient of thermal expansion 
low as a low thermal-expansion nature metal particle in an elevated temperature and a tungsten, 
is mentioned. In order to reduce thermal stress efficiently, it is necessary to carry out average 
grain size of these matter within fixed limits. A desirable average grain size is 100 micrometers 
from 1 micrometer. Even if it mixes and uses two or more kinds of particles from which mean 
particle diameter differs, of course, it does not interfere. Since **** with brazing solder material 
poses a problem in using a ceramic, it is necessary to cover by plating a front face with a metal, 
for example, metals, such as nickel, Cu, and Ag, or carrying out the spatter of Au, Ag, Ti, etc. 
Although there is especially no limit as the plating method, electroless deposition etc. is used 
suitably. Although what is necessary is just to usually use it before an activity, mixing by the ratio 
of 70:30 to 1 0:90, brazing solder material and the matter of the shape of a particle to which 
thermal stress is reduced fill up the specified quantity cementation part with the matter of the 
shape of a particle to which thermal stress is reduced beforehand, may slush the brazing solder 
material of the melting condition of the specified quantity into it, and may join it to it. 
[0006] As a combination of a different-species member joinable [ with the adhesives constituent 
concerning this invention ], the member made from a ceramic, a metal member, the members 
made from a ceramic that differ in many properties, and the metal members which differ in many 
properties are mentioned. As a ceramic member, although it can be used for both ceramic 
member of a non-oxide system, and ceramic member of an oxide system, it can be used suitable 
for cementation to fewer non-oxide system ceramic members of a coefficient of thermal 
expansion, and other members, the mouthpiece of the member for the gas separation made from 
a ceramic and metal as a starting example of cementation - examples, such as a member, can be 
given, since generating of the thermal stress between the actuation which lowers the temperature 
of goods from the elevated temperature beyond 800 degrees C or it at the time of cementation to 
ordinary temperature (before or after 25 degrees C) can be reduced remarkably in the case of the 
adhesives constituent concerning the invention in this application - remarkable - thermal stress - 
things -- the desired effect can be demonstrated in cementation of different-species members, for 
example, cementation of the member made from a ceramic of a non-oxide system with a low 
coefficient of thermal expansion, and a metal member with a high coefficient of thermal expansion. 

[0007] The cementation method concerning this invention changes into a melting condition the 
adhesives constituent which is the mixture of the brazing solder material concerning this invention, 
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and the matter of the shape of a particle to which thermal stress is reduced, slushes it into the joint 
between at least two or more sorts of different-species members, and should just perform cooling 
actuation according to a conventional method after that. Although what is necessary is just to 
define a cooldown delay in consideration of the property of the different-species member to join 
etc., it is usually within the limits of 1 to 10 hours. If the annealing method is adopted in the case of 
cooling actuation, since the effect of thermal stress can be reduced remarkably, it is more 
desirable. In addition, the annealing method can mean cooling over the time amount beyond the 
twice [ about ] or it of time amount spent on the usual cooling method, and effect of the thermal 
stress to a joint can be made into the minimum. Of course, since time amount required for 
annealing changes with the component in the adhesives constituent to be used, and classes of 
member to join, it is desirable to define the optimal annealing time amount by the bench scale test 
beforehand. Of course, the cementation part of specified quantity different-species members is 
beforehand filled up with the matter to which thermal stress is reduced, and after that, after it heats 
brazing solder material beyond the fusing point and it carries out melting, this is made into a 
cementation part in the style of the specified quantity, and you may join. The cooling method is the 
same as the case of the adhesives constituent which is made to mix brazing solder material and 
the matter of the shape of a particle to which thermal stress is reduced, and is obtained. What 
joined two or more kinds of different-species members with the adhesives constituent concerning 
the invention in this application as a compound member concerning the invention in this 
application, for example, the compound member which joined the member made from a ceramic 
of porosity nature and the high metal member with a remarkable coefficient of thermal expansion, 
and was obtained, and the compound member which joins the members made from a ceramic 
from which a coefficient of thermal expansion differs mutually, or the metal members from which 
coefficient of thermal expansion differs, and is obtained mention, and it is ********. The compound 
member for gas separation which joined and formed the metal golden regio-oralis material for 
more specifically equipping the member made from a porosity nature alumina and the various gas 
analysers which are used for separation of gas is mentioned. Of course, it cannot be 
overemphasized that it is contained in the compound member which says by this invention what 
joined three kinds or the different-species members beyond it. 
[0008] 

[Example] Although an example and the example of a comparison are given below and this 
invention is explained, of course, it cannot be overemphasized that this invention is not what is 
restricted in any way by these examples. In addition, the magnitude of residual stress had 
distribution, and since it was difficult, measuring it directly measured the deformation amount by 
the following methods, it computed the stress value with it, and was taken as the rule of thumb of 
residual stress. As drawing 1 showed, after [ the member made from a ceramic of the zygote 
which joined the metal member 1 and the member 2 made from a ceramic through the adhesives 
constituent 3 ] sticking a strain gage in the center mostly, measurement of this residual stress 
removes a metal member compulsorily, and is performed by measuring the deformation amount 
produced at the time of cooling actuation by the strain gage. 

(Example) It joined using the adhesives constituent concerning the invention in this application 
which added and prepared at a rate of 40:60 what carried out nickel plating of the alumina particle 
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with a mean particle diameter of 40 micrometers as microparticulate matter to which the member 
for the gas separation made from an alumina and the golden regio-oralis material for wearing as a 
metal member reduce thermal stress as a member made from a ceramic to BAg-8 brazing-solder 
material. The conditions of cementation are as follows. 

virtual-junction-temperature: — 800-degree-C holding-time: - for 10 minutes (800 degrees C) 
Rising-and-falling-temperature speed : 800 degrees C (1 hour from 1 hour and 800 degrees C to 
[ from a room temperature to 800 degrees C ] a room temperature)/hour 
Ambient atmosphere: Vacuum (10-6torr) 

Simultaneously, what was prepared by annealing actuation was prepared over 5 hours using the 
same material. When residual stress was measured by the above-mentioned method and having 
been carried out about the compound member of two kinds of having prepared in this way, they 
were 67.3 and 17.6MPa(s), respectively. Moreover, when the condition of the interface of the joint 
of the compound member prepared according to the conventional method was investigated with 
the electron microscope, as shown in drawing 2 , generating of a crack was not accepted at all. 
(Example of a comparison) cementation to the same member for the gas separation made from an 
alumina as what was used in the above-mentioned example, and a metal member - brazing 
solder material it carried out using BAg-8. In addition, on the occasion of cementation, the plane 
of composition of the member for the gas separation made from an alumina performed nickel 
plating. It was 105MPa when residual stress was investigated by the above-mentioned method 
after cooling actuation according to the conventional method. Moreover, when the condition of the 
interface of the joint of this compound member was investigated with the electron microscope, 
generating of a crack as shown in drawing 3 was accepted. 
[0009] 

[Effect of the Invention] The compound member in which residual stress does not have generating 
of the crack by the side of members made from a nonmetal, such as a weak ceramic, in 
mechanical destruction few therefore, either, and the adhesives constituent concerning the 
invention in this application has sufficient bonding strength can be manufactured. Moreover, since 
there is no generating of a crack, there is an effect referred to as being able to offer what was 
excellent as a compound member asked for advanced airtightness. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] It is the mimetic diagram showing the configuration of the compound member used for 
measurement of residual stress. 

[Drawing 2] It is the electron microscope photograph in which the particulate structure of the 
interface of the joint of the compound member concerning this invention is shown. 
[Drawing 3] It is the electron microscope photograph in which the particulate structure of the 
interface of the joint of the compound member concerning the conventional method is shown. 
[Description of Notations] 

1 — A metal member, 2 — The member made from a ceramic, 3 — Adhesives constituent. 
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